In the present study efficacy of aqueous extracts of rhizome, stem and leaves of Zingiber officinale were studied on germination, growth and yield parameters of Vigna radiata. Seed germination and its associated parameters like vigour index, tolerance index, root and shoot length, fresh and dry weight were found to be decreased considerably as the concentration of stem and leaves extracts increased, when compared to control. Where as in rhizome extract the maximum values were observed in 10% concentration for all parameters when compared to control. On the converse the phytotoxicity was found to be increased in stem and leaves extracts as the concentration increased when compared to control. All the measured yield parameters like height of the plant, number of leaves per plant, number of branches per pant, number of pods per plant and number of seeds per pod were found to be decreased as the concentration of leaves and stem extracts increased when compared to control. On the other hand in rhizome extract the maximum values were observed in 10% concentration when compare to control and all other concentrations. In all the above parameters were studied the maximum and minimum values were recorded in control and 50% concentrations in stem and leaves extracts whereas in rhizome extract maximum and minimum values were recorded in 10% and 50% concentrations respectively.
INTRODUCTION
The research and development in the field of allelopathy is most important and necessity for the improvement of agriculture, forestry and global environment [1] . In nature plants grow together by inhibiting or stimulating the growth of other plants, such plants showed a inhibition zone around them. Ecosystems infested with such dominating weeds showed drastic changes in their structure and function.
[2] Defined allelopathy as the process where plant releases toxic compounds into the environment, resulting in detrimental effect on other nearby growing plants in the same habitat. Another phase in allelopathy is autointoxication it is a process in which chemicals produced from the plants degraded in soil and inhibits its own growth, as result there will be reduction in the plant productivity in natural vegetation.
The role of allelochemicals is directly or indirectly used for weed management using the inhibitory potential of different allelopathic crops and trees for weed management [3, 4] . Allelochemicals may be involved in plant-plant, plant-insect chemical communication [5] . Use of allelopathic herbicides or . . pesticides is a programmatic substitute for synthetic herbicides because allelopathic herbicides do not have residual or toxic effects [6] . Inhibitory effect of allelopathic compounds is attributed by the blockage of physiological and biochemical metabolisms in the plant and at low concentrations allelochemicals promote the growth and impart resistance against biotic and abiotic stresses [7] .
Application of allelopathic water extracts to the plants at low concentrations increase germination and growth of crop and can be a cost-effective and efficient way to promote growth and to enhance crop productivity [8, 9] . Usage of high concentrations allelopathic water extracts decreased the weed density and biomass. In addition to water extracts allelopathy can play effective role in controlling weeds by incorporating allelopathic residues in soil, mulching of residues also suppress the weed flora [10, 11] . Insect pest control through the allelochemicals is a natural phenomenon, it is beneficial tool to control harmful insects organically, resistance of insects pests towards the synthetic chemicals can be reduced by the use of allelopathic pesticides.
MATERIALS AND METHODS

Collection of seed sample and plant materials
The plant materials like ginger leaves, stem and rhizome were collected from chamarajanagar district Karnataka India. The certified seed sample cultivar KKM3 was collected from GKVK Bangalore.
Extraction of plant materials
The collected plant materials like leaves, stem and rhizomes were shade dried for 30 days and made in to fine powder with mixer. 100 gram of each rhizome, leaf and stem powdered sample was suspended in 100 ml distilled water and kept in rotary shaker for 2 days. Extracts were filtered in muslin cloth. The obtained extract was stored in refrigerator to reduce the degradation of allelochemicals for further studies.
Germination and morphological studies
Healthy and uniform seeds were selected; seeds were sown in triplicates in polycups filled with soil, sand and vermicompost in a proportion of 6:2:2 respectively. To each of polycups, aqueous extracts of 5 ml of concentrations like 10 %, 20 %, 30 %, 40 % and 50 % was added and distilled water is taken as control. Germination percentage, root length and shoot length were determined following the method of [12] , vigour index, tolerance index, percentage of phytotoxicity and fresh weight and dry weight following the method of [13] [14] [15] [16] .
Determination of yield in green house condition:
Healthy and uniform seeds of green gram were selected for sowing. Each pot was sown with five seeds and the seeds were placed equidistantly in order to provide sufficient space and light for the proper growth and development of the plants. The pots were also provided with 20-30ml of respective concentrations of the stem, rhizome and leaf aqueous extracts of ginger until the germination of seeds. Once the seeds germinated the pots were supplied only with tap water. After the complete growth and development of the plants, the matured pods were harvested. The difference in number of pods and weight of pods amongst various concentrations and the control were analyzed and recorded.
RESULTS AND DISCUSSION
In the present study germination percentage was found to be decreased with the increased in concentration of ginger leaf and stem extracts. However rhizome extract stimulated the growth at 10 % concentration and gradually decreased with the increase in concentration when compared to control. The maximum and minimum % of germination was recorded in control and 50 % leaf and stem extract concentration; however in rhizome extract it was found to be 10 % and 50 % respectively, when compared to control. In leaf and stem extract the percentage of germination decreased from 93.3 to 59.9% and 86.6 to 63.2 % from 10 to 50 % concentrations respectively when compared to control. [17] Concluded that Vitex negundo had inhibitory effect on germination percentage of green gram at higher concentration and exhibited stimulatory effect at lower concentration. Inhibition increased with the increase in concentration. They stated that the reason for inhibitory and stimulatory effects was due to the presence of allelochemicals in leaf extract of V. negundo. Vigour index of green gram seedlings decreased with the increase in concentration of ginger leaf and stem extracts, where as in rhizome extract at 10 % concentration showed stimulatory effect there after decreased with increase in concentration. The vigor index decreased from 5 to 37% and 25 to 66% in stem and leaf extract respectively when compared to control. This results correlates with [18] where the extracts of Tectona grandis produced allelopathic effect on seedling vigour of gram seeds, the reduction in vigour index of gram seedlings may be due to the due to reduced germination and shoot length. [19] studied the allelopathic effect of Parthenium hysterophorus different plant part extracts on vigour index of green gram and soybean, they observed that out of all the plant parts leaf extracts were most inhibitory as the concentration increased, other extracts showed stimulatory effect this stimulatory effect is may be due to the presence of auxin like substances in the extract of parthenium. The shoot and root length of green gram seedlings gradually decreased with the increase in concentration of ginger leaf and stem extracts, where as rhizome extract at 10% concentration showed stimulatory effect and there after decreased with increase in concentration (Table: 2). In stem and leaf extract the shoot and root length was found to be decreased from 32 to 58%, 5 to 44% and 20 to 67%, 13 to 62% from 10 to 50% concentrations respectively when compared to control. On the other hand in rhizome extract the root and shoot length increased 3.2% and 5% respectively in 10% concentration. This results were correlated with [18] where the extracts of Tectona grandis showed allelopathic effect on shoot and root length of gram seeds, the reduction in shoot and root length of gram seedlings may be due to the due to reduced germination. [20] Studied the allelopathic effect of Lawsonia inermis on shoot and root length of green gram, the results showed a decreasing trend with increasing extract concentrations. The allelopathic effect of Vitex negundo on seedling growth of green gram, the results showed a stimulatory effect at lower concentration and inhibitory effect at higher concentrations, the stimulatory effect may be due to the presence of different levels of allelochemicals in the leaf extracts of V. negundo [17] . The present study showed a gradual decrease in fresh and dry weight of green gram seedlings treated with different concentrations of ginger stem and leaf extracts. Fresh and dry weight was found to be decreased from 21 to 31%, 3 to 27% and 10 to 50%, 25 to 50% from 10 to 50% concentrations respectively when compared to control. On the other hand in rhizome extract at 10% concentration the fresh and dry weight increased 0.6% and 8.3% respectively. This result was correlated with [18] the green gram seedlings treated with leaf extract of Tectona grandis showed a significant decrease in fresh and dry weight of green gram seedlings as the concentration increased when compared to control. The reduction in fresh and dry weight of green gram seedlings treated with Lawsonia inermis and Tridax procumbens plant extracts, this inhibitory effect is may be due to the presence of allelochemicals in the plant extract [20] . In the present study the vegetative growth parameters such as total number of leaves per plant, height of the plant, number of branches per plant, number of pods per plant and number of seeds per pod were found to be decreased with increased in concentration of ginger stem and leaf extract and there was increase at 10% rhizome extract when compared to control (Table 3) . In stem and leaf extracts height of the plants were decreased from 9.4 to 53.4% and 5.0 to 38% from 10 to 50% concentrations respectively when compared to control. In rhizome extract height of the plant was increased 5.6% when compared to all other concentrations including control. The number of leaves per plant and number of branches per plant were found to be decreased as stem and leaf concentration increased when compared to control. In stem and leaf extract number of leaves per plant and number of branches per plant decreased from 8.2 to 38.5%, 13.4 to 53.4% and 5 to 28.5%, 0.4 to34.9% from 10 to 50% concentrations respectively. However in rhizome extract number of leaves per plant and number of branches per plant increased 15 and 19% respectively when compared to control. In stem and leaf extracts number of pods per plant and number of seeds per pod were decreased from 6 to 47%, 6.1 to37.5 and 5.42 to 34.2, 7.5 to 38.4 from 10 to 50% concentrations respectively when compared to control. On the other hand in rhizome extract at 10% concentration number of pods per plant and number of seeds per pod were found to be increased 15 and 19% respectively when compared to control. [21] investigated the effect of different concentrations of leaf litter of Lantana camara on vegetative growth parameters of green gram, results showed inhibitory effect with the increase in concentration. This inhibitory effect on plant height may be due to inhibition of biosynthesis of gibberellins, which are responsible for cell elongation and plant height. Mean ±SD followed by the same superscript are not statistically significant between the concentrations when subjected to SPSS package ver. 14.00 according to Tukey's mean range test at 5% level. 
